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(54) Doors 

(57) A door comprises a framework fomned from 
lengths of pultruded synthetic material having a low co- 
efficient of themial expansion, the space defined by the 
framework may be at least partially occupied by a core 



comprising a isody of synthetic, structural-density, foam 
material and skins may be secured to opposed faces 
(13) thereof to leave edges (19) of the framework ex- 
posed. 
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Description 

[0001] This invention relates to a door and, In partic- 
ular, to a door for use in a building. 
[0002] It been proposed to form architraves from sol- 
id, fibre-reinforced themoset substrates, each exposed 
surface of which has a protective thermoplastic com- 
pound bonded thereto. A length of substrate may be 
formed by pultrusion and may have a lineal core of om- 
nidirectional fibres together with a peripheral mat of fi- 
bres. Such a component is not suitable for use as a door 
framework. 

[0003] A modem door may be fomned from solid wood 
although dueto environmental and industrial processing 
concerns such doors are becoming less common. Other 
doors may comprise a plastics framework, generally 
rectangular as seen in elevation, the front (or outer) and 
rear (or inner) faces of which are covered by panels. A 
door of this general fomi is disclosed In GB 22796B2. 
[0004] The panels may have recesses for glass 
panes, letter-boxes and the like. The vertical edges of 
the door may have seals to exclude draughts in gaps 
between the door and the frame or architrave in which 
it is received. 

[0005] It is one object of the invention to provide a 
door which can be manufactured easily and relatively 
cheaply. It is a further object of the Invention to provide 
a door whbh may be configured for use as either an in- 
ternal or an extemal door. A further object of the inven- 
tion relates to the provision of a door whtoh can have a 
suitable or desirable decorative finish. 
[0006] A first aspect of the inventbn provides a door 
comprising a framework having skins secured to op- 
posed faces thereof to leave edges of the framework 
exposed, the framework being formed from lengths of 
pultmded synthetic material having a low coeffteient of 
thermal expansion. 

[0007] Preferably the space defined between the 
skins and the framework is at least partially filled by a 
core comprising a body of synthetk;, structural-density, 
foam material. 

[0008] There Is further provided, in a second aspect 
of the invention, a door comprising a framework f omied 
from lengths of pultruded synthetic material having a low 
coefffcient of themnal expansion, the space defined by 
the framework being at least partially occupied by a core 
comprising a body of synthetic, structural-density, foam 
material. 

[0009] The door may further comprtee skins secured 
to the framework by, for example, an adhesive, to leave 
edges thereof exposed and sandwiching t>etween the 
foam material between the skins. 
[0010] Preferably the lengths of pultruded synthetic 
material are hollow. 

[001 1 ] The lengths of pultruded synthetic material are 
formed from a themnoset resin in whteh elongate fibres 
are embedded. Preferablythe fibres extend continuous- 
ly along the lengths. 



[0O12] Preferably the framework is rectangular, hav- 
ing opposed top and bottom lengths and opposed side 
lengths. In a preferred embodiment, at least one of the 
side lengths comprises a base to contact an edge of the 

5 body and two side amns to extend from the base be- 
tween the body and the skins, the outer face of the side 
arms being shaped to receh^e and retain set adhesive 
by which the skin and side length are held together. 
[0013] The side anns may comprise spaced-apart 

10 ridges on their outer directed surfaces between whbh 
set adhesive is receh/ed and retained. The adhesive is 
cross-linked and, most preferably, is a cross-linked acr- 
ylate. The adhesive will comprise uncross-llnked adhe- 
sive and an activator therefor, which are mixed just prior 

15 to use. 

[001 4] The base may also comprise an extension por- 
tion having a recess In which a weather seal is located 
or locatable. The extension portion preferably extends 
from one side of the body. 

20 [0015] Each of the four lengths of pultruded synthetk; 
material which provide the frameworic may comprises a 
base to contact an edge of the body and two side arms 
to extend from the base between the body and the skins, 
the outer face of the side amis preferably being shaped 

25 to receive and retain set adhesive by which the skin and 
side length may be held together. 
[0016] A further aspect of the invention provides a 
framework for a door comprising four lengths to be ar- 
ranged in sides to form a generally rectangular frame, 

30 the lengths comprising pultruded thenrtoset resin con- 
taining elongate fibres. 

[0017] A fourtti aspect of the invention provides a 
method of fonning a door, the method comprising pul- 
truding synthetk: material having a low coefficient of 

35 themial expansion to form lengths, assembling the 
lengths to fomi a frameworic, and attaching skins to op- 
posed feces of the so-assembled framework. 
[0018] A yet further aspect the invention provides a 
method of fonning a door, the method comprising pul- 

40 truding synthetic material having a low coefficient of 
thermal expansion to fonn lengttis. assembling the 
lengths to fomn a framework, and at least partially filling 
the space defined l>y the framework with a core com- 
prising a body of synthetic, structural-density, foam ma- 

45 terial. 

[0019] A more specif b aspect of the invention pro- 
vkies a method of making a door wholly composed of 
thermoset plastics, the method comprising forming a 
body of synthetic, structural-density foam material and 

50 connecting a length of pultruded synthetic material hav- 
ing a low coeffcient of thermal expansion to one edge 
of the body, the length comprising two side walls extend- 
ing from a base, an outer face of each side wall having 
spaced apart projections, attaching lengths of pultruded 

55 synthetic material having a low coefficient of themnal ex- 
pansion to the other edges of the body to provide a pe- 
ripheral frameworic, applying an adheshre to the side 
walls and then applying a skin to cover the frame and 
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body and curing the adhesive to unite the sidn to the 
framework. 

[0020] Pultrusion is a process by which continuous 
elongate fibres e.g. glass, carbon or aramid, Terylene, 
Nyion and hemp are impregnated into a thermoset resin 
and, pulled through a preformer into a heated die. The 
shape of the end product is determined by the die and 
the heat causes the resin to polymerise, e.g. cross link. 
By using pultrusion, one can obtain lengths which can 
be cut to size and then joined together to f onn a frame. 
The lengths have a good strength/weight ratio. Because 
the frame lengths can be pultruded of thermoset mate- 
rial which has a low coefficient of thermal expansion, if 
the panels are made of a material having the same prop- 
erty, one can have a door the components of which will 
have a substantially unifomi coefficient of thermal ex- 
pansion. If the housing to receh^e the door is made of 
the same plastics then the entire assembly will expand 
and contract over temperature extremes at a unifomn 
rate. This is especially important where the door is an 
external door subject to changes in ambient environ- 
mental conditions. 

[0021 ] Suitable thennoset plastics include polyesters, 
vinylesters, epoxy and phenolic resins; and the like. 
[0022] The skins may be made in any known way. The 
skins may be plain white or have a wood-grained effect 
or be pigmented or stained. Preferably at least one of 
the skins is a themnoset material vifith a low coefficient 
of thermal expansion. 

[0023] If the door is intended to be used as an external 
door, the externally facing skin will preferably be formed 
from a thermoset material, whk:h Is able to withstand 
ambient environmental conditions, the intemally facing 
skin may be formed from a thermoplastics material or 
may be formed from a themnoset material. 
[0024] A suitable thermoset material is sheet mould- 
ing compound (SMC), fomned by compression moukling 
and/or adhesive bonding to the framework. 
[0025] In this specification, the temn synthette, struc- 
tural-density foam material relates to a foam material 
with a density in excess of about 200 kg/m^. The density 
can be much higher, say about 800 kg/hfi^ and will typi- 
cally be of the order of 250 to 400 kg/rrP. The density of 
these structural-density foam materials is such that cav- 
ities can be cut or fomied therein to receive and accept 
items of door fumiture such as locks, letter boxes and 
the like. 

[0026] The synthetic, structural-density foam material 
may be made by foaming a plasttes material such as a 
polyurethane or phenolic resin. 
[0027] In order that the invention may be more fully 
understood it will now be described, by way of example 
only, and with reference to the accompanying drawings 
in whteh: 

Figure 1 is a horizontal section of one door of the 
invention; 

Figure 2 is an enlarged section of the chassis of the 



door of Figure 1; 

Rgure 3 is an elevation showing a part of the door 
of Figure 1; 

Figure 4A is a plan view of a door hinge; and 
5 Figure 4B is a horizontal section taken on lines B-B 
on Rgure 4A. 

[0028] The door of Figure 1 comprises a high-density 
thermoset polyurethane foam core 1 , typically of a den- 

10 sity of 250 kg/m^. The thennoset plastics may be poly- 
ester, vinylester, epoxy or phenolic instead of the poly- 
urethane. The door has compression moulded themno- 
set sheet moulding compound (SMC) skins 2 which are 
about 3mm thick. A suitable SMC compound is that sold 

15 by Scott Bader Limited of Wellingborough, United King- 
dom under the registered trademark Crystk: Nupreg. 
Other suitable skin materials are pre-fonmed uPVC, or 
Glass-fibre Reinforced Plastics (GRP). The skins 2 ex- 
tend across the entire face of the door. 

20 [0029] At its' edge, the door has a pultruded door 
chassis 10 shown better in Figure 2. The chassis 10 Is 
a pultruded length of continuous glass fibre lengths In a 
themnoset material, usually a polyester although vi- 
nylesters, epoxy and phenolb resins may also be used. 

25 [0030] As shown in Figure 2, the chassis comprises 
a base 11 whk:h contacts the edge of the core 1 . The 
base has a roof 12 and these are separated by side- 
walls 13. The side-walls 13 have parallel extensions 14 
going beyond the base 11 . The roof 12 has a recess 15 

30 extending along its entire length to receive an extension 
portion 27 of a hinge (see Figures 4A and B) or a lock 
assembly at an edge of the door opposite to that whrch 
takes a hinge. To one side of the recess 1 5 is a longitu- 
dinal extension 19 having a recess 16 to receive the 

35 weather seal 1 8. Spaced apart ridges 1 7 are present on 
the outer faces of the extension 14. The skins 2 are di- 
mensioned to overiie the front and rear faces of the core 
1 , and at the sides of the door, the extensions 14 of the 
edge chassis. The ridges 17 define with the skins 2, 

^ grooves down or along which self-setting adhesive is 
applied to secure the skin to the core. The adhesive pre- 
tend is an acrylate composition which is activated im- 
mediately before use. The core 1 is rebated in the region 
adjacent the extensions 14. The rebated region may be 

^ machined out or may be fomned during the fomnation of 
the core 1 . 

[0031] The edge chassis members whbh provide the 
top and bottom of the frameworic are identk:al to that 
shown In Figures 1 and 2. The four lengths may be 
50 joined together by Interiocking parts, by welding and/or 
by adhesives. 

[0032] The recess 15 of the top and bottom edge 
chassis members can receive a portion of a door closer 
and an additional weather seal respectively. The weath- 
55 er seal 1 8 can extend around the entire periphery of the 
edge chassis in the recesses 1 6 associated with each 
of the edge chassis members. 
[0O33J The door, as shown in Figure 1 , has a raised 
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portion 4 which defines the perimeter of a panel 5, as Is 
best indicated in Figure 3. 

[0034] The panel 5 is recessed with respect to the rest 
of the door and may be cut out to allow for a glazing 
panel, for example, to be installed. The panel 5 is sized 
such that a standard glazing panel with Its associated 
peripheral beading Is locatable within the aperture left 
with the beading being retained in the space defined by 
temiinal edges 4A of the raised portion 4. 
[0035] The door is particularly effective because, be- 
ing all plastics, it is weatherproof and will not decay or 
rot. Whilst the ak>ove description states that both skins 
2 are formed from a thennoset material, only one may 
be, the other being fomied from a thermoplastics mate- 
rial. In that case, the skin 2 which Is to face the harshest 
conditions (usually that which is to face the outside) is 
the thermoset skin 2. 

[0036] The door may be mounted in a frame using any 
suitable hinge. Preferably, however, the hinge is that ac- 
cording to Figures 4A and 4B and has a plate 21 joined 
to another (not shown) at a common edge defining a 
socket to receive the hinge pin 23. The plate 21 has 
spaced apart screw holes 24 one of whbh extends 
through extension portion 27. According to this inven- 
tion, the plate 21 has an extension 25 facing one side 
of the hinge pin 23, and a screw hole 24A to receive a 
screw. At one skie the extension 25 has a slot 26 to re- 
ceive a weather seal. When the hinge of Figures 4A and 
4B is to be Installed, the extension portion 19 of the door 
chassis 1 0, in that region is machined back, so as to be 
flush with the base 12. The hinge plate 21 is then at- 
tached to the base 1 2 provMIng a continuous recess 1 6, 
26 along the entire length of the chassis for a weather 
seal 1 8. By disposing the seal 1 8 in this position the seal 
becomes very effective when the door is closed. By dis- 
posing the screw hole 24A where shown, it is well pro- 
tected by the hinge pin 23. The other plate (not shown) 
Is joined to the plate 21 by inserting a hinge pin through 
their common aligned apertures (defining the socket). 
Screws are Inserted through holes in the plate and into 
the frame of the door, thereby suspended or hanging the 
door from the frame. 

[0037] The use of pultruded lengths in the framework 
is partteulariy advantageous because a thermoset ma- 
terial such as polyester has a low coeffk:ient of themnal 
expansion. When suitable thermoset struc^ral density 
loams are used as the core material and SMC is used 
as the skin, the door of the invention, when used as an 
external door will not change in dimensions signlflcantiy 
irrespective of the ambient conditions. Cracking and 
delamination is avoided. 



Claims 

1 . A door comprising a f rameworkf omned from lengths 
of pultruded synthetic material having a low coeffi- 
cient of thermal expansion, the space defined by the 



frameworic being at least partially occupied by a 
core comprising a body of synthetic, structural-den- 
sity, foam material. 

5 2. A door according to Claim 1 , wherein skins are se- 
cured to the framework by, for example, an adhe- 
sive, to leave edges thereof exposed, the foam ma- 
terial being sandwtehed between the skins. 

10 3. A door according to Claim 1 or 2, wherein the foam 
Is one of a polyurethane, polyester, vinylester, 
epoxy or phenolk: foam. 

4. A door comprising a framework having skins se- 
15 cured to opposed faces thereof, the edges of the 
framework being exposed, the frameworic being 
formed from lengths of pultmded synthette material 
having a low coefficient of thermal expansion. 

^ 5. A door according to Claim 4, wherein the space de- 
fined between the opposed skins and the frame- 
woric is at least partially filled by a core comprising 
a body of synthette, struc^ral-density, foam mate- 
rial. 

25 

6. A door according to any preceding Claim, wherein 
the lengths of pultmded synthetk: material are hol- 
low. 

^ 7. A door according to any of Claims 2 to 6, wherein 
at least one of the skins is fomied from a thennoset 
material. 

8. A door according to any of Claims 5 to 7, wherein 
35 the foam is one of a polyurethane, polyester, vi- 
nylester, epoxy or phenolk: foam. 

9. A door according to any of Claims 2 to 8, wherein 
the framework is rectangular, having top and bottom 

40 lengths and opposed side lengths, at least one of 
the side lengths comprising a base to contact an 
edge of the body and two side arms to extend from 
the base between the body and the skins, the outer 
face of the side amns being shaped to receive and 

^ retain set adhesive by which the skin and side 
length are held together. 

10. A door according to Claim 9, wherein the side arms 
comprise spaced-apart ridges on their outer direct- 

50 ed surfaces between which set adhesive is received 
and retained. 

1 1 . A door according to Claim 9 or 1 0, wherein the base 
comprises an extensbn portion having a recess to 

55 receive a weather seal. 

1 2. A door according to Claim 9, 1 0 or 1 1 , wherein each 
of the four lengths of pultmded synthetb material 
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which provide the framework comprise a base to 
contact an edge of the body and two side anns to 
extend from the base between the body and the 
skins, the outer face of the side arms preferably be- 
ing shaped to receive and retain set adhesive by s 
which the skin and each length are held together. 

13. A framework for a door comprising four lengths to 
be arranged in sides to fonri a generally rectangular 
fmme, the lengths comprising pultruded themrioset 10 
resin containing elongate fibres. 

14. A method of fomning a door, the method comprising 
pultruding synthetic material having a low coeffi- 
cient of themnal expansion to fomi lengths, assem- is 
bling the lengths to form a framework, and attaching 
skins to opposed faces of the so-assembled frame- 
work. 

15. A method of fomning a door, the method comprising ^ 
pultruding synthetic material having a low coeffi- 
cient of thermal expansion to form lengths, assem- 
bling the lengths to form a frameworic, and at least 
partially filling the space defined by the framework 
with a core comprising a body of synthetic, structur- 2s 
al-density, foam material. 

16. A method of forming a door wholly composed of 
themioset plastics, the method comprising forming 

a body of synthetic, structu ral-density foam material 30 
and connecting a length of pultruded synthetic ma- 
terial having a low coeffk:lent of thermal expansion 
to one edge of the body, the length comprising two 
side walls extending from a base, an outer face of 
each side wall having spaced apart projections, at- 3s 
taching lengths of pultruded synthetic material hav- 
ing a low coefficient of thermal expansion to the oth- 
er edges of the body to provide a peripheral frame- 
work, applying an adhesive to the side walls and 
then applying a skin to cover the frame and body 40 
and curing the adhesive to unite the skin to the 
framework. 
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